Since the report of Ellermann and Bang (1908) (6) on the transmissibility of the leucemia of fowls only Schmeisser (21) has been able to transmit one spontaneous case. The strains obtained by these inv.estigators have long ago died out and those who have attempted to recover a new transmissible strain report failures. Moreover the observations of Ellermann could only in part be confirmed by his collaborator (1) (see page 257). Thus doubts have arisen that leucemia of the fowl is transmissible (14, 15). Attention has been called to the occasional high incidence of spontaneous leucemia and to the fact that, with one very recent exception (1), none of those attempting transmission suggested the possibility of the development of leucemia in their laboratory animals through causes other than inoculation.
* The collective term leucosis is used as proposed by Ellermann for all types of leucemia, lymphomata, and allied conditions. Lymphoid leucosis includes leucemic and aleucemic tumor-like proliferative processes involving the lymphoid system; myeloid leucosis, those that involve myelocytes and their precursors. The term leucemia is used only when there is a progressive increase in the blood of cells containing no hemoglobin. The adjective lymphoid is used to designate all cells that resemble medium or large lymphocytes; some of these, however, which could be identified as the earliest forms of erythroblasts, will be spoken of as lymphoid erythrohlasts.
the circulating blood is never involved. Erythroleucosis is a condition peculiar to avian pathology, in which primitive lymphoid cells, considered by Ellermann hemoglobin-free precursors of erythrocytes, crowd the capillaries of various organs. Erythroleucosis is always accompanied by a severe anemia. Pure anemia, without proliferation of lymphoid erythroblasts, likewise occurs after inoculation with the virus of fowl leucosis and is considered by Ellermann as an extreme type of erythroleucosis.
The transmissibility of avian leueemia has been confirmed by Hirschfeld and Jacoby (12) and Burckhardt (3) , whose strains originated from Ellermann's. Schmeisser (21) succeeded in transmitting a spontaneous case of myeloid leueemia. The disease produced by the injections of organ emulsions resembled in all respects the spontaneous case. Neither Hirschfeld and Jacoby nor Schmeisser* succeeded in transmitting fowl leucemia by Berkefeld filtrates.
EUermann's classification of the leucemias was given little consideration by subsequent workers, who apparently failed to recognize cases of erythroleucosis and grouped them either as myeloid or as lymphoid leucemia. Pickens (20) , for example, considered all the 22 spontaneous cases observed by him as lymphoid.
McGowan (16) , on the other hand, thought that the 150 instances of spontaneous avian leucemia examined by him belonged either to the myeloid or mononuclear, but not to the lymphoid type, and he expresses the view that leueemia of fowls is a single pathological complex but has a multiple etiology.
Pappenheimer (19) observed the frequent association of fowl paralysis with lymphomatous infiltration of various organs. His experiments suggest that a filterable virus is the causative agent, but that it does not produce leueemia. Mathews and Walkey (15) have failed to reproduce lymphadenoma by inoculating 22 birds in three experiments. In opposition to Ellermann, they assume that lymphadenoma of fowl is a neoplasm not caused by an infectious agent. Mathews (14) tried, without success, to transmit "leucochloroma" of the fowl from three spontaneous cases to 23 birds. The leucoehloroma of Mathews is evidently the myeloid leucosis of Ellermann.
Andersen and Bang (1), modifying EUermann's classification, differentiate between intravascular and extravascular leucosis, the former comprising both myeloid and erythroleucosis. They report negative results in an attempt to produce leucemia by way of the alimentary tract in 22 fowls. Transmission by mites was also unsuccessful.
EXPEPT~.NTAL
Material inoculated.--In view of our failure, prior to the recovery of the transmissible strain reported here, to transmit leucemia by inoculation of postmortem material, the transmissions in these series were * Personal communication.
undertaken with blood drawn from live birds or with material from organs removed immediately after death.
Bleeding o] the FowL--With the following technic 20 to 40 cc. blood can be easily removed from live birds without any serious damage to them. Syringe and needles (gauge 20 or preferably 19) are chilled and the desired amount of blood is taken up into the syringe in one-tenth its volume of heparin solution (0.1 per cent). The needle is inserted into the brachial vein near the shoulder joint in a direction opposite to the blood flow, so that the blood can be diverted into the needle by a slight pressure on the vein.
The birds were injected soon after they were purchased. With the exception of eight White Leghorn fowls, of which four were used in the first passage, and four in passage III-B, all of them were Barred Plymouth Rocks, weighing at the time of injection from 700 to 1000 gin. The majority were purchased from one farm in Delaware.
Blood examinations were made of all birds that appeared to be ill. Blood smears were taken from all birds before inoculation and occasionally from the entire flock. The blood films were stained either with Wright's solution alone or in combination with Giemsa's solution as follows--with Wright's solution for 3 minutes and after the addition of an equal m o u n t of distilled water stained for 3 more minutes, then washed in water and stained for 5 minutes with Giemsa's solution (I drop to 1 cc. of distilled water).
Counts of white and red corpuscles were made by diluting the blood 1 : 100 with Toisson's solution.
Transmission of Leucosis of Fowls
I n a s m u c h as the character of erythroleucosis and myeloid leucosis will be described more fully in subsequent publications, the data presented here are intended chiefly to demonstrate their transmissibility, the relative frequency of transmission after inoculation of cellular and other material, and briefly to show the effect of various treatment on the transmissible agent and its filterability. A brief description of different types of leucosis as they have appeared in these experiments follows.
Mydoid leucemia appears to begin with a tumor-like proliferation of the myelocytic and myeloblastic dements of the bone marrow. The marrow may show as much hyperplasia as is seen in advanced cases, yet the blood picture may appear to be normal and myeloid loci in internal organs may be wanting. This state may be designated "incipient myeloid leucemia" and is found in inoculated birds that die of an intercurrent disease a short time after inoculation. Those cases in which myeloid hyperplasia was advanced but not extreme are classified as negative but mention is made of the possibility that inoculation has been successful.
The blood invasion was found to constitute the next stage and a terminal stage is characterized by heterotopic myeloid loci, most frequently in the liver. Most of the birds with mydoid leucemia die in this stage. The character of the cells, the leucemic blood picture, and the characteristic bone marrow hyperpiasia leave in most cases no doubt as to the nature of the condition. Blood counts are unusually high, the ratio of white cells to red cells reaches frequently 1:3, and in some instances the number of white cells exceeds that of the red cells.
Erythrd~.eosis could usually be diagnosed from blood films by the presence of erythroblasts in various stages of development, proerythrobiasts, and primitive lymphoid cells. These cells are defined and illustrated in the report on erythroleucosis (9, b) . In some instances, the primitive ceils are in such number that the blood picture appears leucemic. In secondary anemias the number of erythroblasts is usually high but polychrome erythroblasts are few and basophilic erythroblasts occur rarely if at all, and cells with the character of proerythroblasts are practically absent. These differences in the blood smear permit the differentiation of erythroleucosis from these conditions in most if not in all instances. In sections, erythroleucosis is characterized by a selective accumulation of primitive lymphoid cells (Ellermaun's lymphoidocytes*) in the capillaries of various organs, chiefly the bone marrow, liver, and spleen. These are assumed to be hemoglobinfree precursors of erythrocytes. The purely intravascular nature of the process as well as the character of the ceils make the diagnosis in the majority of instances vnmlstakable. I have been unable to reproduce the microscopic characters of erythroleucosis by repeated bleeding or prolonged administrations of blood poisons, such as pyrodin.
Nothing demonstrates more clearly the essential difference between erythroleucosis and mydoid leucosis as produced by transmission than spinning of the blood. On inspection of the centrifugalized tubes (see Fig. 1 ) it becomes obvious that the former process is anemia and the latter, leucemia.
Mixe, d Cases of Mydoid and Erythroleucosis.--Erythroleucosis and myeloid
leucosis appear to be intimately related. It is not uncommon to find a few myelocytes in the blood of birds with erythroleucosis and occasional erythroblasts are frequently found in mydoid leucemias (see 5, b) . In some cases the microscopic picture of the blood and also of the organs is a combination of the two processes, Since there is a continuous series between erythro-and myeloid leucosis their separation into pure and mixed forms is more or less arbitrary. The cases that were grouped here as mixed forms show an extreme hyperplasia of the bone marrow formed by lymphoid cells in sinusoids as we]/as myelocytes and their precursors in the trabeculae; the leucemic blood appears to be a mixture of erythroblasts in various stages of devdopment, primitive large mononuclear cells (mydoblasts), and myelocytes. Extravascular mydoid foci are found in the liver. Particularly difficult is the classification of those cases in which the blood smear is that of eryth-* McGowan and Andersen and Bang identify these cells with hemocytoblasts.
roleucosis but the hyperplasia of the marrow is to a considerable extent also royelocytic and royeloblastic. These as well as most of the borderline cases were grouped as mixed forms.
Mydoma.--In a few instances, scattered in various parts of the body, most consistently in the blood-formlng organs, tumor nodes or nodules were found that were composed of roydoblasts and royelocytes and were accompanied by only slight involvement of the blood. Lymphoid leucosis has been defined with Ellermann as the condition in which there is a diffuse or nodular, tumor-like invasion of various organs with large lymphocytes. The liver has been the organ most frequently and extensively involved. In no case observed by us was a leucemic involvement of the blood established with certainty. Evidence will be presented suggesting that lymphoid leucosis is not caused by the transmissible agent of the leucemia of fowls.
Of 105 cases of leucosis occurring in the 30 transmissions described here, 34 have been classified as myeloid leucosis, 36 as erythroleucosis, 25 as mixed forms, 4 as myeloma, and 6 as lymphoid leucosis.
The Origin of the Transmissible Strain
The bird to which the transmissible strain may be traceable was a White Leghorn hen (198) examined in the laboratory after death. The liver and spleen showed no gross abnormalities. The femur was thickened and its cavity was almost entirely replaced by bone so that no free marrow could be obtained. The kidneys were greyish, soft, and enlarged, particularly the upper lobes. The heart was greyish, slightly enlarged, and showed a few slightly prominent greyish nodules. In the other organs, including the liver and spleen, no gross abnormalities were noticed. Microscopic examination revealed an extensive diffuse infiltration with lymphoid cells of the kidney, heart, thyroid, and parathyroid glands, a similar nodular and perivascular infiltration of the liver and some infiltration of lumbar nerves and ganglia adjacent to the adrenals. The number of white blood cells in the blood stream, as seen in sections, was not increased.
Emulsions of the kidneys, which showed the most extensive lymphoid infiltration, and of the liver were injected into four White Leghorn and three Barred Plymouth Rock chickens. One of the latter (177) developed a severe anemia in about 2½ months. The red blood count was 445,000; the white blood count 57,000, and the figure for hemoglobin (Sahl/) 15. There were many polychrome red cells, and polychrome and basophilic erythroblasts in the circulating blood. On microscopic examination, the capillaries of the blood-forming organs, kidneys, and to a lesser degree those of the lungs, heart, and thymus, were distended with lymphoid cells and the lesions had the characters described by Ellermann as intravascular lymphoid leucosis, which he regards as a severe form of erythroleucosis.
In view of the fact that only one of the inoculated birds developed leucosis and that the transmission was made 10 to 20 hours after death it remains uncertain whether the changes in this chicken (177) were in reality the result of passage or a spontaneous disease. All subsequent cases are derived from 177.
With the blood of 177, suffering with erythroleucosis, six birds were inoculated, each being given from 2 to 4 cc. of the undotted blood, and of these two developed myeloid leucemia and two erythroleucosis. This result and the subsequent transmissions reported here furnish sufficient evidence that myeloid and erythroleucosis are transmissible. It must, however, be kept in mind that a few cases of leucosis in these series of transmissions might have developed spontaneously. Fig. 2 is a survey of the 30 transmission experiments of the first seven passages; it gives the designation of those birds from which further passages have been made and shows their relation to Birds 198 and 177, from which the transmissible strain was recovered.
The salient data of the individual passages will be presented in Tables II, a 
Control Series
The results of the transmissions cannot be interpreted without a knowledge of the incidence and type of leucosis occurring spontaneously under the conditions given.
Arrangements made to determine accurately the occurrence of spontaneous leucosis among chickens when kept in the laboratory were sacrificed during a severe epidemic of infectious tracheitis, with the purpose of saving the transmissible strain. This study was later undertaken with Dr. Stubbs and will be reported in a subsequent paper (24) . A fairly large number of birds, however, may be presented here as control material. They will be collected into two groups, A, uninjeered controls, B, fowls used in experiments undertaken in the attempt to transmit spontaneous, mainly lymphomatous tumors.
In Table I , the control birds are presented, grouped according to the length of time they were observed in the laboratory.
Discussion of the Transmission Experiments
It is noteworthy that neither erythroleucosis nor myeloid leucosis was observed among 79 nninoculated fowls and among 114 fowls receiving material other than that derived from the transmissible strain. In the latter series of "controls" three tumors were found but only one (102) of these, lympbosarcoma, falls within the term leucosis.
Another case (277) of probably spontaneous lymphoid leucosis, shown in Table I , developed in a fowl that was inoculated with a sarcoma of the Rous type occurring in the experimental strain. In the series of Dr. Stubbs (24) the incidence of lymphoid leucosis among the inoculated fowls was the same as among the controls. Among the 193 birds, then, two cases occurred of that type of leucosis that may be assumed to be spontaneous, and not one spontaneous case of the two types that have been shown to be transmissible. Erythroleucosis and myeloid leucosis are caused by the same transmissible agent. The data presented above and given in the subsequent paper (9,b) demonstrate the transmissibility of the leucosis of fowls. One remarkable feature of the agent responsible for the transmission is that it affects the two systems involved in the formation of erythrocytes and of granulocytes. The reports of EUermann and of Schmeisser and the evidence presented in Tables II, a and II, b leave no doubt as to the correctness of this statement.
The factors determining whether the one or the other of these systems or both of them become involved are at present entirely undeter-mined. It is evident from Table I that the type of leucosis of the donor is not the determinant.
Lymphoid leucosis is apparently not caused by the virus of the leucosis of fowls. In the experimental series six cases of lymphoid leucosis have been observed among 377 fowls receiving material from myeloid or erythroleucosis and two cases of lymphoid leucosis were found among 193 control fowls. Similar figures are presented in the subsequent series (24) of experiments, in which two cases of lymphoid leucosis were found, one among 25 fowls inoculated with the transmissible agent of the leucosis of fowls and one among an equal number of uninjected controls.
Lymphoid leucosis appears to constitute the most common neoplastic disease of the fowl. Tyzzer and Ordway (25) found seven among nine, Feldman (8) 11 among 19 tumors composed of cells like lymphocytes. ~Iathews and Walkey (15) observed that in certain flocks lymphadenoma may cause a mortality of from 5 to 30 per cent during a 60-day period, or over a period of 6 months. Kerr (13) finds the incidence of death is 9.8 per cent and Schneider (22) 2 to 3 per cent. Hare (10) , working in cooperation with us, found that 4 per cent of the total death of fowls in De/aware is due to leucemias and lymphomata, about half of these being lymphoid leucosis.
Ellermann, who maintained that all types of leucosis are caused by one virus, presents no data concerning the incidence of spontaneous neoplasms among the birds he used in his experimental studies, but the number of cases of lymphoid leucosis occurring among his inoculated fowls is not beyond the expectancy of their spontaneous development. Hennepe's observations (11) made in a neighboring country, Holland, showed that 7 per cent of all deaths were caused by leucemia and 1.8 per cent by tumors. In comparing these figures with the data given above, it should be taken into consideration that about 75 per cent of our inoculated fowls were killed while healthy to terminate experiments and many others suffered unnatural deaths unavoidable with experimentation.
It appears that lymphoid leucosis is as common in the control series as it is among the birds inoculated with material from myeloid or erythroleucosis. Nevertheless, transmission experiments with the two cases of lymphoid leucosis given in Table I (399, 438) seem at first sight to contradict the opinion that lymphoid leucosis is not caused ~ rdrj by the transmissible agent described, for each of these lesions when inoculated, one into 9, and one into 10 normal fowls, gave rise to one case of leucosis. One was erythroleucosis (553) ending in complete recovery; the other (572) was myeloma. Connection with the transmissible agent of leucosis of fowls is uncertain.
Of particular interest in this connection is the recently reported work of Andersen and Bang (1). They have tried to transmit 21 spontaneous cases of lencosis, of which 10 were aleucemic (lymphoid) and 11 myeloid or erythroleucosis, but of these only five of the leucemic cases proved to be transmissible. They emphasize their inability to transmit "leucoblastic" (lymphoid) leucosis and conclude that the chronic type of leucosis,* although caused by a filterable virus, is not transmissible. Their observation may better be interpreted as supporting the view that aleucemic lymphoid leucosis is not caused by the transmissible agent of the leucosis of fowls.
Relation of the Agent Transmitting Leucosis to Organs, Blood Cells, and Plasma
In order to determine the incidence of successful transmissions with reference to the material inoculated the passages have been analyzed in two tables. One of these (Table II, b) includes the eight transmissions made from five cases of myeloid and three of erythroleucosis, which include Berkefeld filtrations. In Table II , a the transmissions made from the spontaneous case, two cases of erythroleucosis, 14 cases of myeloid leucosis, two of mixed myeloid and erythroleucosis, two of lymphoid leucosis, one myeloma and one sarcoma are collected. The results are then summarized in Table III. I t is seen from Table I I I that when whole blood was used for inoculation, about 50 per cent of the birds that did not die from an intercurrent disease within 30 days after inoculation developed either myeloid or erythroleucosis or a combination of these two conditions. The result of the inoculation was the same if not better when instead of whole blood, blood cells were injected. 
~°
Inoculations with plasma were less successful than with blood but the incidence of erythro-and myeloid leucosis among the birds inoculated was sufficiently high (about 25 per cent*) to rule out spontaneous development as the sole possibility. The result of the individual experiments, however, were very variable; e.g., in Series III-C injections with blood were almost 100 per cent positive but with plasma almost 100 per cent negative, suggesting, as with some viruses (F. W. Smith (23)), a relation of the agent transmitting leucosis to ceils. In the earlier experiments the plasma was not recentrifugalized and may, therefore, have contained a very small number of cells. This negligence was due to the erroneous assumption that transmission was bound to a large number of viable cells. However, the positive in ten series with organ suspensions, chiefly liver, spleen, and bone marrow, seven developed erythro-or myeloid leucosis.
Nega-tive M E ME Ma ] Ly

Effect of Injury upon the Agent Transmitting Leucosis
The purpose of these experiments was to ascertain whether transmissions could be accomplished after injury resulting in destruction of leucemic cells (repeated freezing and thawing, and treatment with distilled water). Moreover rapid desiccation has been tried in attempts to preserve the hypothetical virus. Studies along these lines are being continued; those carried out simultaneously with the transmissions reported in this paper appear to be of sufficient interest to be summarized here.
Freezing and thawing did not seem to destroy the leucemia-transmitting agent, for two among twelve birds receiving such material developed leucosis.
These results are unlike those of Hirschfeld and Jacoby (1912) (12) , who exposed material from organs of fowls with both leucosis and tuberculosis to a temperature of 10°C. below zero a/ld on inoculation induced tuberculosis unaccompanied by leucemia.
Treatment with distilled water did not appear to be injurious to the leucemia-transmitting agent, for four of the ten fowls inoculated developed leucosis.
Desiccated organ suspension when tested on nine birds proved to be ineffective.
Experiments on the Filterability of the Transmissible Agent
Ellermann and Bang have maintained that the transmissible principle of the leucosis of the fowl is filterable. Their results have thus far not been confirmed, and the data presented by Ellermann in support of his opinion are not wholly conclusive. On the one hand he has included among his successful inoculations a variety of conditions whose relation to the transmissible agent is doubtful (e.g. lymphoid leucosis and simple anemia); on the other hand the possibility of a spontaneous leucosis was entirely disregarded by him. Andersen and Bang (1), who seem to have arrived at the same view, say that in a group of 14 fowls in one locality they have observed seven deaths caused spontaneously by leucemia during 1 year's observation.
The experiments reviewed briefly here tend to show that the difficulty in filtering the agent transmitting leucosis is chiefly technical. The factors influencing the outcome of filtration are not wholly understood; one of them appears to be similar to what is known to occur with the virus of vaccinia (F. W. Smith (23)), namely adherence to cellular material. In the first seven filtration tests an emulsion of the blood-formlng organs was cleared by spinning and filtered through Berkefeld N (Series III-B, III-C, IV-B, IV-F) or Berkdeld V filters (Series IV-J and V-G). In all of the filtration experi. ments the filtrates appeared to be clear and when inoculated on plain agar and broth proved to be sterile.
A more recent filtration experiment in Series VI-B with material from a fowl with severe erythroleucosis is fully presented in Table IV .
One group of five fowls were inoculated with plasma containing about 20 per cent heparin solution and passed through a Berkefeld V candle. The filtration lasted about 3 minutes, during which the pressure dropped to + 4 cm. Hg. Another group of five fowls were inoculated with filtrate obtained from blood cells as follows. Cells from 18 cc. blood were gently ground in a porcelain mortar, taken up in isotonic salt solution, centrifugalized at low speed, and filtered through a Berkefeld candle V. B. prodigiosus added to the unfiltered material was retained completely by the filters. Erythroleucosis developed in three of the five fowls inoculated with 3 to 6 cc. of filtered plasma and the birds died of this disease from 42 to 62 days after inoculation. Among the fowls inoculated with whole blood, leucosis was about as frequent after inoculation with small amounts of blood (0.01 to 0.0006 cc.) as after inoculation with larger amounts of blood (0.5 cc.).
Fourteen fowls purchased from the same farm as those used in the above series of experiments were kept in the laboratory as "uninjected controls." None of them developed leucosis.
Summary of the Filtration Experiments.--The transmissible agent
of the leucosis of fowls passes Berkefeld filters. Difficulties of filtration would appear to be chiefly technical, such as concentration of the transmissible material in the sediment when the blood or emulsion of organs is cleared from cellular material by spinning.
Leucosis of Which Causation by a Transmissible Agent Is Doubtful
There have occurred among the 377 birds used in the experimental series a variety of conditions that might be presented under the collective name leucosis, whose relation to the transmissible leucosis of fowls, however, is as yet unsettled. Some of these fall into the group of lymphoid leucosis and others might be collected under the term myeloma. It is desirable to differentiate them from those whose causation by the transmissible agent seems indisputable.
Lymphoid Leucosis.--It has been shown (page 253) that the transmissibility of lymphoid leucosis is thus far unproven and that it occurs as commonly among uninoculated as among inoculated fowls. The pathological processes grouped con-ventionally under this heading are neither uniform nor do they appear to be connected with the transmissible erythroleucosis and myeloid leucosis. All the cases of lymphoid leuc, osis observed were extravascular, none of them appear to be primary in the marrow and the large lymphocytes of lymphoid leucosis could not be connected either with the formation of erythrocytes or of granulocytes.
Myeloma.--The following characters appear to differentiate this disease from myeloid leucemia: (a) A pronounced leucemic blood picture is not found although immature myeloid cells may be numerous in blood films; (b) the process does not appear to be primary in the bone marrow for although there is some hyperplasia of this organ it is not so diffuse and advanced as in myeloid leucemia; (c) in the liver myeloid nodules do not seem to favor the periportal area; (d) tumor nodes of similar structure may be found elsewhere, particularly attached to the bones. Some of these tumor nodes are composed purely of myelocytes, and may be designated myelocytoma.
The relation of myeloma to myeloid leucosis appears to be analogous to that of lymphoma to lymphoid leucosis. On account of this close relationship, one is inclined to interpret the cases of myeloma occurring in the experimental strain as caused by the transmissible agent. This assumption would seem to have been supported by the non-occurrence of similar conditions among the controls and by the occasional difficulty encountered in determining whether one is dealing with myeloid leucosis associated with myeloid tumors or with myeloma ending as myeloid leucemia (492, 481). On the other hand, it would seem from the study of Mathews (14) , who has described similar spontaneous cases under the term leucochloroma, that this condition is not infrequent (0.5 to 1 per cent of the birds autopsled by him) and is not transmissible. Among our more recent passages not included in this report, myeloma did not occur and at the same time one spontaneous case was observed among a smaller number of uninoculated controls. Thus the relation of myeloma to transmissible myeloid leucosis remains unsettled until the observations shall have extended over a much larger number of birds than those reviewed here.
Tumors, Not Leucemic, Occurring in the Experimental Series
Three tumors, not leucemic, were observed among the fowls inoculated with material from myeloid or erythroleucosis and three among the controls. In passages of one of these (176, sarcoma) one case of lymphoid leucosis was observed among six fowls inoculated. One tumor (675, sarcoma) was associated with erythroleucosis and another (553) with myeloid leucosis. These and another similar spontaneous case gave rise to the thought that leucosis might be secondary to a tumor. The data presented, however, give no evidence that such tumors are produced by the transmissible agent described or that the incidence of spontaneous neoplasms is increased after inoculations with transmissible leucemia.
DISCUSSION
Ellermann has described three types of leucosis of the fowl, lymphoid, myeloid, and erythroleucosis. Although in the present state of our knowledge there is some uncertainty whether the large cells resembling lymphocytes seen in lymphoid leucosis are actually lymphoblasts and whether the primitive lymphoid cells in erythroleucosis are actually erythroblasts, Ellermann's types appear to be distinct pathological conditions whose recognition is desirable to help clear the confusion on the subject of the leucosis of fowls.
EUermann has succeeded in transmitting the leucemia of the fowl. The experience of Schmeisser, as well as our own, leaves little doubt as to the correctness of this conclusion. The idea of a filterable virus causing all three types of leucosls, however, is not well supported. On the one hand it has not been proved that the lymphoid type is transmissible at all, nor, on the other hand, that the agent transmitting myeloid and erythroleucosis is a virus.
The transmissible agent affects only a small percentage of irroculated fowls; some birds resist inoculation though they may receive several hundred times the amount of material necessary to produce leucosis in susceptible individuals. Resistance is not due to specific immunity (Ellermann) . This behavior is unlike that of known viruses. That the transmissible agent sometimes passes bacteria-tight coarse or medium Berkefeld filters does not seem to constitute sufficient evidence for classifying it with the filterable viruses.
It has been shown that the transmissible agent resists procedures resulting in severe injury to animal cells, such as repeated freezing and thawing, treatment with distilled water. Further experiments on the nature of this agent are being continued in this laboratory.
In the bird, myeloid and erythroleucosis or a combination of these two conditions occur in passages of a single strain. The two processes are evidently intimately connected (page 247). For this reason Andersen and Bang proposed a collective term, "intravascular leucosis" for the transmissible leucosis of the fowl, but the term appears to be objectionable because myeloid leucosis is essentially extravas-cular. The relation of lymphoid leucosis to the transmissible agent has been discussed. (See pages 253 and 263.) Attempts at transmitting spontaneous lymphoid leucosis, which were unsuccessful, as were those of Andersen and Bang and Mathews andWalkey, will be described in a later report. It is noteworthy that in mammals (guinea pig, mouse) lymphoid leucosis has been successfully transmitted; a change of type, however, from the lymphoid to the myeloid has never been observed.
SUMMARY
IMyeloid leucosis and erythroleucosis can be transmitted from one bird to others by emulsions of infiltrated organs, whole blood cells, and plasma. Inoculation is more often successful with blood ceils or with whole blood than with plasma or with emulsions of organs infiltrated as the result of leucosis.
Inoculation with material from a bird with myeloid or with erythroleucosis produces both myeloid and erythroleucosis, and in many instances mixed forms with characters of both.
Evidence is wanting that lymphoid leucosis is caused by the agent that transmits myeloid and erythroleucosis. The occurrence of lymphoid leucosis among the birds inoculated with material from myeloid or erythroleucosis may be explained as spontaneous disease.
Injury to cellular structure by treatment with distilled water or by repeated freezing and thawing does not destroy the agent that transmits the disease.
Berkefeld filtrates have failed to transmit regularly myeloid or erythroleucosis. The evidence obtained shows, however, that the transmissible agent is filterable, although there are technical difficulties in its filtration.
